ABSTRACT In a prototype of a new personal dust sampling system (PDS) the speed ofair sampling in the breathing zone is related to the pulmonary ventilation rate of the wearer, using the correlation between pulmonary ventilation and pulse rate that is monitored by electrodes fastened on the sampler wearer's chest. The method of calibration and the results of dust chamber and field measurements are presented. The prototype of the new sampler was tested in a lead and zinc smelting plant against a routine stationary sampler and typical personal sampler. Personal exposure using all the above mentioned devices has also been assessed, and the PDS gives satisfactory results in use.
At present personal samplers for airborne contaminants are used widely by industrial hygienists in various types of industry in many different countries.1-8 There is no doubt that the use of personal dust samplers helps considerably to assess personal exposure when compared with classic methods of sampling. To assess personal exposure better changes in the pulmonary ventilation rate connected with physical work must be taken into account, since this affects the amount of dust penetrating the respiratory tract.9 10 This paper presents a system that attempts to improve the assessment of personal exposure by including in the sampling process the factor of changing pulmonary ventilation rate due to change of work effort.
Methods

DESIGN OF THE SAMPLER AND PRINCIPLE OF ITS OPERATION
The personal dust sampling (PDS) system allows continuous dust sampling in the worker's breathing zone during the whole work shift and automatically compensates for changes in physical effort by following pulmonary ventilation rate. The air is sampled at a variable aspiration rate by a diaphragm pump through a filter situated in the breathing zone of the worker. The pump is powered by a 6-volt motor coupled with silver-zinc batteries. Changing Received 8 January 1979 Accepted 19 March 1979 the aspiration rate in accordance with pulmonary ventilation is achieved by changing the motor speed, which, in turn, is regulated by changes of voltage given by an electronic regulation unit. The electronic regulation unit counts and transforms the ECG impulses from the heart, which are monitored by electrodes applied to the chest. In this way the increase or decrease in pulse rate controls the change of flow of the sampled air through the filter. When using PVC fibre filters the pump flow variation caused by the filter loading is negligible.
The 
